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G0 (n = 4) G1 (n = 56) G2 (n = 29) G3 (n = 105) P value
Age 48.14 ± 27.99 63.73 ± 15.84 58.19 ± 13.17 56.31 ± 11.87 0.005 
Male 3 (75.0%) 17 (30.36%) 9 (31.03%) 47 (44.76%) 0.104 
BMI 22.12 ± 4.22 25.24 ± 4.67 25.58 ± 5.33 24.90 ± 3.07 0.402 
Smoking 0.630 
Never 2 (50.0%) 41 (73.21%) 20 (68.97%) 63 (60.58%)
Ex 2 (50.0%) 9 (16.07%) 6 (20.69%) 32 (30.77%)
Current 0 (0.0%) 6 (10.71%) 3 (10.34%) 8 (7.69%)
Asthma Onset 9.33 ± 1.15 48.05 ± 21.28 46.11 ± 17.47 43.65 ± 15.83 0.003 
AR 0.106 
Never 2 (50.0%) 31 (56.36%) 13 (44.83%) 36 (34.62%)
Current 2 (50.0%) 20 (36.36%) 16 (55.17%) 63 (60.58%)
Past 0 (0.0%) 4 (7.27%) 0 (0.0%) 5 (4.81%)
CRS 0.622 
Never 4 (100.0%) 47 (85.45%) 24 (82.76%) 77 (75.49%)
Current 0 (0.0%) 7 (12.73%) 5 (17.24%) 24 (23.53%)
Past 0 (0.0%) 1 (1.82%) 0 (0.0%) 1 (0.98%)
Eczema 0.938 
Never 4 (100.0%) 52 (96.3%) 26 (96.3%) 92 (93.88%)
Current 0 (0.0%) 1 (1.85%) 1 (3.7%) 5 (5.1%)
Past 0 (0.0%) 1 (1.85%) 0 (0.0%) 1 (1.02%)
NP 0.588 
Never 4 (100.0%) 51 (92.73%) 27 (93.1%) 88 (85.44%)
Current 0 (0.0%) 2 (3.64%) 0 (0.0%) 3 (2.91%)
Past 0 (0.0%) 2 (3.64%) 2 (6.9%) 12 (11.65%)
Current Atopic Disease 2 (50.0%) 20 (35.71%) 17 (58.62%) 63 (60.0%) 0.027 



G0 G1 G2 G3 P value
Blood eosinophil count 66.38 ± 36.88 83.62 ± 45.38 162.49 ± 77.67 748.5 ± 740.17 <0.001
FeNO 14.5 ± 6.36 33.05 ± 31.78 23.42 ± 29.68 60.3 ± 40.08 <0.001
PostBD FEV1 (%) 87.26 ± 6.04 80.71 ± 23.11 80.00 ± 21.27 79.05 ± 20.14 0.905 
PostBD FVC (%) 91.25 ± 19.20 104.33 ± 18.41 98.14 ± 18.35 99.25 ± 17.14 0.314 
PostBD FEV1/FVC (%) 82.04 ± 11.76 62.81 ± 15.64 67.63 ± 13.62 65.50 ± 11.33 0.070 
Asthma Control <0.001
Not controlled 3 (75.0%) 0 (0.0%) 13 (44.83%) 55 (52.38%)
Partially controlled 1 (25.0%) 55 (98.21%) 13 (44.83%) 40 (38.1%)
Well controlled 0 (0.0%) 0 (0.0%) 2 (6.9%) 8 (7.62%)
Number of ER visit 0.0 ± 0.0 0.05 ± 0.3 0.48 ± 0.87 0.29 ± 0.83 0.049 
Number of hospitalization 0.0 ± 0.0 0.14 ± 0.48 0.66 ± 1.32 0.38 ± 1.09 0.122 
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OCS dependent asthma Non-OCS dependent asthma p-value

Exacerbation

Moderate 94,339(61.7) 8,919(2.6) <0.001

Severe 19,985(13.1) 11,131(3.2) <0.001

Moderate or severe 104,656(68.5) 19,198(5.6) <0.001

Hospitalization 59,360(38.9) 94,725(27.4) <0.001

Death 10,542(6.9) 18,691(5.4) <0.001
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Demographic and clinical characteristics of patients with 
severe asthma in Japan and South Korea

T. Iwanaga, Y. Tohda, C.K. Rhee, Y. Tanaka, S. Hozawa, D. Price



Results: clinical characteristics

AR: allergic rhinitis; CRS; chronic rhinosinusitis; AD: atopic dermatitis; NP: nasal polyps; OCS: maintenance oral corticosteroids; BEC: blood eosinophil 

count; JP: Japan; SK: South Korea; ISAR: International Severe Asthma Registry; Bx: biologics; * non-missing data – JP: n=46; SK: n=38

• JP:  More patients with CRS, AD & NP vs 
SK

• JP & SK: greater co-morbidity burden vs 
ISAR Global

• JP: More patients with 
uncontrolled asthma vs SK

• JP & SK: less patients with 
uncontrolled asthma vs ISAR Global

• High Maintenance OCS burden in JP, 
SK and ISAR Global

• Similar Biologic (Anti-IgE or anti-IL5) 
utilization in JP & SK

o SK: Bx not reimbursed
o JP: Bx partially reimbursed
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Unveiling the real-world causal interaction of essential risk 
factors in severe asthma exacerbation: a Bayesian network 
analysis
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• Patient Characteristics: 
▪ N= 6,814 biologic-naïve adult 

severe asthma patients.

▪ Age: 55.2 years (SD=15.1), 
Female: 4,172 (61%) 

▪ History of severe exacerbation: 
0.54 (SD=1.23), 

▪ Past ER visits 0.2(SD=0.6). 

▪ Future severe exacerbation: 0.2 
(±0.8). 

Figure 2: Local parent-children relationship identified
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Most Connected Arcs: 
▪ FeNO & BEC
▪ % Predicted FEV1
▪ FEV1 Reversibility
▪ CRS
▪ History of Exacerbations
▪ Age & Gender
▪ Eczema 
▪ Anxiety
▪ Macrolide



Figure 3: BN learnt from expert knowledge and bootstrap based ML algorithms
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:  whitelist 
:  atleast 2 algorithms
: atleast 3 algorithms
:  all 5 algorithms
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Figure 4: Final BN with predictors in direct prediction pathway. 

• Final BN:
▪ obtained by discarding nodes not 

lying in direct prediction pathway 
and consequences of other 
predictors. 
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 ISAR: ISAR Korea plays an important role.

 ISAR Korea: Korean data, KOCOSS, big data

Collaboration: ISAR, AI specialists, Korean Asthma Study Group, PhD
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